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- 77?e MAILING DATE of this communication appears on the cover sheet with the correspondence address • 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)D Responsive to communication(s) filed on 26 January 2006 . 
2a)£3 This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) E3 Claim(s) 30.32-52,54 and 55 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 30.32-52.54 and 55 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)Q The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
11 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)Q Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

Certified copies of the priority documents have been received. 
2.D Certified copies of the priority documents have been received in Application No. . 



3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Election/Restrictions 
Claims 1-29 and 53 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or linking 
claim. Election was made without traverse in the reply filed on January 26, 2006. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 30, 35, 36, 38-40, 42-51 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over USP 5,973,444 to Xu in view of USP 6,255,198 to Linthicum. 
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As to claims 30, 38, and 40, Xu '444 discloses a field emission device comprising a 
substrate; a dielectric layer; a conductive layer (in the Xu reference, the conductive layer is 
called a patterned gate metal film); and carbon fiber emitters (nanorods) (see abstract and 
column 5, lines 24-30, see also figure 1 and column 14, lines 40-43). As can be seen in Figure 
1 , Xu discloses a cavity extending downwardly. Xu '444 teaches a resistor layer on top of the 
substrate (see column 6, lines 1 1-29). However, Xu does not teach that the resistor layer is an 
epitaxial layer. Linthicum '198 discloses a microelectronic device having an epitaxially grown 
layer of 3C-silicon carbide on a converted (111) silicon layer. A layer of 2H-gallium nitride, 
which is dielectric, is then grown on the epitaxially grown layer of 3C-silicon carbide (see 
abstract lines 1-6). It would have been obvious to one of ordinary skill in the art at the time of 
this invention to use an epitaxial layer (as in Linthicum) on the substrate of Xu in order to 
provide the resistivity that Xu desires (see Xu column 6, lines 1 1-29). 

As to claim 44, Xu '444 discloses a field emission device comprising a substrate; a 
dielectric layer; a conductive layer (in the Xu reference, the conductive layer is called a 
patterned gate metal film); Xu discloses a catalyst metal film (since the catalyst is metal, it will 
serve as a conductive platform) on top of the substrate; with carbon fiber emitters (nanorods) on 
the metal (see abstract and column 5, lines 24-30, see also figure 1 and column 14, lines 40- 
43). As can be seen in Figure 1, Xu discloses a cavity extending downwardly. 

With regard to claims 35 and 48, the substrate of Xu can be an inorganic 
monocrystalline substance (see column 6, lines 33-35). Specifically, a silicon wafer can be 
used (see column 20, lines 12-14). 

As to claim 42, Xu '444 discloses carbon fiber emitters having diameters of 20-100 nm 
(see column 19 lines 65-67). 

As to claim 43, Xu discloses carburized metal (referred to as carbon fiber emitters) (see 
column 9, lines 25-32). Xu teaches a silicon carbide (see column 9, lines 30-31). Although Xu 
does not disclose where the carburized metal is from, it would have been obvious to use any of 
the metal oxides claimed in the present invention to provide the carburized metals. 
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As to claim 45, Xu '444 discloses a structure on top of the substrate, which can be a 
cone (see column 14, lines 22-32). 

As to claim 46, Xu '444 teaches that the catalyst (the conductive layer) can be a 
transition metal, including molybdenum, platinum, palladium and niobium (see column 9, lines 
26-39). 

As to claim 47, Xu '444 discloses that the fiber emitter (nanorod) can be a carbide (see 
column 9, lines 25-32). 

As to claims 50 and 51 , Xu '444 discloses that the substrate can be a polycrystalline 
material or a glassy amorphous material (see column 6, lines 34-37) 

As to claims 36, 39 and 49, Xu '444 teaches that any of the monocrystalline substances 
would work as the substrate (see column 6, lines 34-37). Therefore, it would have been obvious 
to one of ordinary skill in the art to select any of the monocrystalline substances for the 
substrate. 

Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over over USP 
5,973,444 to Xu in view of USP 6,255,198 to Linthicum as applied to claim 30 above, and 
further in view of USP 5,157,304 to Kane. 

Xu '444 does not disclose that its field emission device can be used in imaging systems. 
Kane '304 does teach that field emission devices can be used in imaging systems (see column 
1 , lines 1 2-24). It would have been obvious to one of ordinary skill at the time of this invention 
to use the field emission device in an imaging system as suggested by Kane '304. 

Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over USP 5,973,444 
to Xu in view of USP 6,255,198 to Linthicum as applied to claim 30 above, and further in view of 
USP 6,054,801 to Hunt. 

Xu '444 does not disclose that its field emission device can be used in a lighting system. 
Hunt '801 does teach that field emission devices can be used in lighting systems (see column 1, 
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lines 36-45). It would have been obvious to one of ordinary skill at the time of this invention to 
use the field emission device in a lighting system as suggested by Hunt '801. 

Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over USP 5,973,444 
to Xu in view of USP 6,255,198 to Linthicum as applied to claim 30 above, and further in view of 
USP 6,465,132 to Jin taken with USP 6,911,767 to Takai. 

Xu '444 discloses that the fiber emitter (nanorod) can be a carbide (see column 9, lines 
25-32). Xu does not disclose all of the limitations of the claim. However, Jin '132 does disclose 
that the nanowire of its invention can be a nitride (see abstract for the discussion regarding 
using the nanowires in a field emission device, see also column 10, lines 32-56, which discloses 
what materials can be used to make the nanowires). Takai 767 discloses using silicides in field 
emission devices (see column 12, lines 66-67). It would have been obvious to use any of these 
other materials for the nanorods in the present filed emission device because the references 
teach that the other materials are effective in field emitter devices. 

Claim 37 and 52 are rejected under 35 U.S.C. 103(a) as being unpatentable over USP 
5,973,444 to Xu in view of USP 6,255,198 to Linthicum as applied to claims 30 and 44 above, 
and further in view of USP 6,376,007 to Rowell. 

Xu '444 does not disclose the material used for the dielectric layer. Rowell '007 
discloses that its dielectric material can be silicon dioxide or silicon nitride. It would have been 
obvious to use silicon dioxide or silicon nitride as the dielectric layer in the Xu reference 
because Rowell '007 teaches that these materials are dielectric. 

Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over USP 5,973,444 
to Xu in view of USP 6,255,198 to Linthicum as applied to claim 38 above, and further in view of 
USP 6,586,093 to Laude. 
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As to claim 41, Xu does not disclose the use of nanoribbons in a field emission device. 
However, Laude '093 discloses different nanostructures (including nanoribbons, see column 1, 
lines 7-11) that can be used in field emission devices (see column 4, lines 20-22). 

Claims 54 and 55 are rejected under 35 U.S.C. 103(a) as being unpatentable over USP 
5,973,444 to Xu in view of USP 5,406,123 to Narayan. 

As to claim 54, Xu '444 discloses a field emission device comprising a substrate; a 
dielectric layer; a conductive layer (in the Xu reference, the conductive layer is called a 
patterned gate metal film); and carbon fiber emitters (nanorods) (see abstract and column 5, 
lines 24-30, see also figure 1 and column 14, lines 40-43). As can be seen in Figure 1, Xu 
discloses a cavity extending downwardly. However, Xu does not teach a polycrystalline 
diffusion barrier affixed to the top of. the side of the substrate. Narayan '123 teaches that 
titanium nitride films and coatings having polycrystalline structure have applications such as 
diffusion barriers in integrated circuit devices. As such, it would have been obvious to one of 
ordinary skill in the art at the time of this invention to add a polycrystalline diffusion barrier to the 
top of the substrate in Xu in order to prevent diffusion or to retard the inter-diffusion of the two 
superposed metals. 

As to claim 55, Xu '444 discloses a field emission device comprising a substrate (see 
abstract and column 5, lines 24-30, see also figure 1) that can be an inorganic monocrystalline 
substance (see column 6, lines 33-35). Specifically, a silicon wafer can be used (see column 
20, lines 12-14). As can be seen in Figure 1, there are several nanostructures extending from 
the substrate. Xu discloses that these nanostructures are carburized metal (referred to as 
carbon fiber emitters) (see column 9, lines 25-32). However, Xu does not teach a 
polycrystalline diffusion barrier affixed to the top of the side of the substrate. Narayan '123 
teaches that titanium nitride films and coatings having polycrystalline structure have applications 
such as diffusion barriers in integrated circuit devices. As such, it would have been obvious to 
one of ordinary skill in the art at the time of this invention to add a polycrystalline diffusion 
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barrier to the top of the substrate in Xu in order to prevent diffusion or to retard the inter- 
diffusion of the two superposed metals. 

Response to Arguments 

Applicant's arguments, see Remarks, filed January 26, 2006, with respect to the 1 12 
rejection have been fully considered and are persuasive. The 112 rejection of claim 43 has 
been withdrawn. 

Applicant's arguments filed January 26, 2006 have been fully considered but they are 
not persuasive. 

Applicant argues that Xu does not teach an epitaxial buffer layer. As such, this rejection 
has been changed to a rejection under 35 U.S.C. 103. Xu does teach a resistor layer. An 
epitaxial layer serves the purpose of providing a resistor layer. Therefore, it would be obvious to 
substitute the non-epitaxial resistor layer of Xu with the epitaxial layer of Linthicum as explained 
above. 

As to the argument that the resistor layer of Xu is not analogous to the claimed epitaxial 
buffer layer, these two layers serve the same function by providing resistance. Although one is 
amorphous and one is crystalline, they serve the same function and it would be obvious to use 
them interchangeably. 

As to the arguments regarding claim 44, in the original office action, the examiner 
combined the rejection of claim 44 with that of claim 30 because there was only one additional 
limitation in original claim 44 over original claim 30, that of the conductive platform, which in Xu 
is the metal catalyst film (metal is conductive and the metal catalyst film serves as a conductive 
platform). A better explanation of the rejection of claim 44 is offered above. 

As to applicant's contention that the conductive platform of the instant invention 
facilitates the growth of the nanorods, the metal catalyst film of Xu also facilitates the growth of 
the emitters. Metal catalysts catalyze the reaction of carbon nanotubes, thereby facilitating the 
growth of nanotubes or nanorods or carbon fiber emitters. 
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In response to applicant's argument that the references fail to show certain features of 
applicant's invention, it is noted that the features upon which applicant relies (i.e., the shape of 
the conductive platform) are not recited in the rejected claim(s). Although the claims are 
interpreted in light of the specification, limitations from the specification are not read into the 
claims. See, e^, In re Van Geuns . 988 F.2d 1181, 26 U.S.P.Q. 2d 1057 (Fed. Cir. 1993). 

Finally, the catalyst metal film of Xu is analogous to the conductive platform of the 
present invention because both are conductive, both facilitate nanorod or emitter growth, and 
both are platforms. A platform is defined as a raised horizontal surface. As can be seen in 
Figure 1 of Xu, numeral 14 is the metal catalyst film and appears as a raised horizontal film. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant 
is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Rebecca M. Stadler whose telephone number is 571-272-5956. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on 571-272-1358. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/722,700 



Page 9 



Art Unit: 1754 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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